Hemorrhagic shock induced up-regulation of P-selectin expression is mediated by factors in mesenteric lymph and blunted by mesenteric lymph duct interruption.
Previous studies have shown that mesenteric lymph duct interruption prevents lung injury and decreases lung neutrophil sequestration after hemorrhagic shock (HS). Since endothelial cells rapidly express P-selectin after ischemia/reperfusion injury and HS-induced lung injury appears to involve neutrophil-endothelial cell interactions, we tested the following two hypotheses. First, that HS increases endothelial cell P-selectin expression and that interruption of mesenteric lymph flow in vivo would diminish this expression. Second, that incubation of human umbilical vein endothelial cells with post-HS mesenteric lymph but not sham shock (SS) lymph or postshock portal vein plasma would up-regulate P-selectin expression. Pulmonary microvascular P-selectin expression was measured in male rats subjected to 90 minutes of HS (30 mm Hg), SS, or HS with lymphatic ligation, with a dual radiolabeled monoclonal antibody technique. The lungs from these animals were subsequently harvested and P-selectin expression was expressed as mean +/- SEM nanograms of monoclonal antibody per gram of tissue. Pulmonary P-selectin expression was 2.0 +/- 0.4 after SS, 9.7 +/- 3.0 after HS, but decreased to 2.3 +/- 0.3 after HS with lymph interruption (p < 0.05 HS vs. SS or HS plus lymph ligation). Incubation of human umbilical vein endothelial cells with shock lymph collected 3 to 4 hours after shock resulted in a nearly fivefold increase in P-selectin expression (p < 0.001) as compared with SS lymph, lymph collected 6 hours after shock, or postshock portal vein plasma. These results support the concept that gut-derived lymph promotes HS-induced lung injury through up-regulation of microvascular adhesion molecules and that intestinal lymph duct interruption may prevent distant organ injury by blunting the expression of these molecules.